Electrically evoked auditory steady-state responses in Guinea pigs.
Most cochlear implant systems available today provide the user with information about the envelope of the speech signal. The goal of this study was to explore the feasibility of recording electrically evoked auditory steady-state response (ESSR) and in particular to evaluate the degree to which the response recorded using electrical stimulation could be separated from stimulus artifact. Sinusoidally amplitude-modulated electrical stimuli with alternating polarities were used to elicit the response in adult guinea pigs. Separation of the stimulus artifact from evoked neural responses was achieved by summing alternating polarity responses or by using spectral analysis techniques. The recorded response exhibited physiological response properties including a pattern of nonlinear growth and their abolishment following euthanasia or administration of tetrodotoxin. These findings demonstrate that the ESSR is a response generated by the auditory system and can be separated from electrical stimulus artifact. As it is evoked by a stimulus that shares important features of cochlear implant stimulation, this evoked potential may be useful in either clinical or basic research efforts.